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(54) THIN FILM TRANSISTOR SUBSTRATE FOR LIQUID CRYSTAL DISPLAY DEVICE 
(57) Abstract: 

PURPOSE: A thin film transistor substrate for a liquid 
crystal display device is to reduce a distortion 
according to a voltage of a storage capacitance 
electrode, thereby minimizing a failure such as a 
flicker and a crosstall^. 

CONSTITUTION: A gate Interconnection Includes 
gate lines(22} which are formed in a row direction. A 
data interconnection Insulated with the gate 
interconnection includes data ilnes(62) which are 
formed in a column direction. The gate lines are 
intersected with the data lines to thereby form pixels in a matrix. form. A pixel electrode(82) receives a 
video signal from the data lines. A storage capacitance interconnection is overlapped with the pixel 
electrode to form a charge capacitance. The storage capacitance interconnection includes storage 
capacitance electrode lines(26,28) and a storage capacitance electrode. A storage capacitance 
interconnection connecting unit(84) electrically connects the storage capacitance Interconnection of 
adjacent pixels* 
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grgfSS JilOISidoi m^^0\ SiH. ?«0IS&!3h ja»8F0| DHMaj^Ss SEH2I adb SJ^S S2|gte aOIEItf 0! SS«30| sia. 

2fs) sfi gqoiife cHioiEi^s ssK)i assfe ^± s=oi s^goi si^oi, 5iiois^3f giioiei^oi sixisfe ^goiife tai 

sto\ §gs sasfe ^xi uH^oi m^sio\ 9iQ, as. mis gMfasfc ais eiss ^xi bxiou gfBoi g^soi sifc ^'BIS fii 
eagol sihhs ^xi mm\ asrsife sxi a&si s»^m m^mM^ 4^ a^. (rl•^^Al, as:i: sau §bi31 si^a 

CHSSE 
£3 

SAIIAI 

E IS S ^S2| ^'AlOtlOll EO-g fi!j§ SAI &x!g evQ|- e^XIriiEISI ^SM ^H^fSloS EAIg^ BH^SEOIH, 

E 2te S ©S2j SI1 6I.AI0I10II 2»§ SAI SflS a^a| MlSXIiia 3I©2| ^ai^iSS £AIS BHXIEOIH. 

£ 3S £ 20IIAI Ill-Ill' [CtBt msk £AIS^ eS£0II2. 

£ 4a LHXI £ 4d^ S m&m ^A|0||0|| fUB mm S.M MI!iX|:^£l i^ie^l & MS. &mm 3 3S ^AIOI! EEFB^ £Atet SS£ 

r 

£ 5a LHXI £ 5ofe s ^S2i ^Ajoiioii s«a sAj gxis ^mx\±ei Piasi as :^I5 g^a§ 3 s§ ±Aioii iifEf £ai& Be 

E 6& S S'SSI XIII ^AIOIIOII mm HAI S*|§ Sj-Sj- SgHx|Ae| :3|E50| 2|S£0|I2. 

£ 7S S ^921 :q|2 ^AIOIIOII mm 5h§ HAI Sxlg e^ol• egaXIrJsEi 3ie2| ?3EM ^«|2!£S £A|§t bH:t|£0IIl. 

£ 8S £ 70IIAI viii-viir dm njsi- sai- £ai& Ba£oiii. 

£ 9te S a-S2| 3g|2 ^AlOllOli HAI SJ^jg ej-s^ eax|>iE) jmsi EAItt aS£OIC*. 



— WIPS PIView 3.; 

fi!!§ fiAi a^Bfr MeHxi^Q 3ieoi as 3301a. 

HAi sxife SJH :>f§ H£i sife HAi §xi § smsAi, a^oi sssoi aife ¥ S£i i^iejit a ^01011 ^raciw si- 
seas oi^oix=t, s^oii ag^s ei^hmoi aiissg ^j.mm MmmAm2.^iki mm^si^ sisi gf# sEis^fc hai gjcioia. 

8te HtBj sgaxi>iEis sife s!|g HAI sxioioi, Bts} eg!jxi:i,Ei2h sfit a^s ^ piB g 8^011 mm ssafe aoi ^a^oii 

oiaia SH§ HAI afsf EgHji^Ei uieoiife ais jax^eiw am^ii^ sehsi g^g gsisife ?iioiM^!jif imoiEi^ot g^gc 

Sffl. :HI0tMa3|- CIIOIHaoj ja»5tfe ¥SO||fe aj-at e|iix|:^EIJF S^£30| SlSDt. sfSfSI S4: S^Oilfe sgMxiiaa iflS g; 

^I^B^ ctioiEiag sstoi ^js:?!- ssst mtHi a^oi s^goi sjia. 

&a. oiai& s!jg HAI sxig efoK e|Hj|ii.ei D\m\^ ^sijisi sst ^xi ^mm a2s ai ^xiai^i 9\m sxi a^^oi §sgo{ 
= sasife 3iEK)i! i^sd sife mm s^oii e!5}£ife ss afe PiioiMisioii aesite ^iioim ae^oi asao. 

shxie.^, ^x! a^^oii aes ass cnoiEiaoB ag£ife dj^si mmm ^mm g>oi ?{xioii ^xi a^ii^i ae^oi ^§^1 
s a^asi agfs ^xi sgoii mm xisfoii 21& 211^01 ^^om eioi a^iSi shu ggg eaAi^ia, ois eiotoi aasi naife 

^Kfllcker) £b aS::^ £3(cro88talk) S& msi S^ISOl gr^SfCF. 



s sssi cw jfioisa ^ gioieiasi sirs «{»£js 4^ sife bHa ^sg :7ixife ais hai axis e^si- eajq^a iJies 
ssifesioia. 



ols* as jihTais «Haspi ?i8}oi e g^soii ©s sjs hai §xig ajst egHxi^iEi :?ieoiife ^ois^ mm eiaa §k±si ^xi a^ds • 
8fe asdoi ssaw sihw. ais eiaa a^xsi ^xi a^-aa seoi sasife ^'EIs asaoi s^iaoi 2io. 

s ^soii 9!!s HAI efa| jggHxiriEi :»iBOitfe :)|iois<yg s?^ehfe 51I0IM \imo\ Dis. gj-ifo^ sasoi Sim (:HioiEi<y^ 

8te QIOIEI UHdOl Alls !&S=2S aSSIOI SUK, 31101^^3} 01019^21 HicfS §S|E|fe S^:JiOilte CIIOIEI^S SSfOl 2}^ aS 

2^^b a^oi sasol st^w. m± a^3F gsstoi jr^xi si^sim ^xi a^^iai- ^xi a^idoii asjgoi aife «xi a^g hs: 

^Xl UHdOl SS£|OI Sia. £9 Ai£ 0|S8h& Sfd^SI ^X| BHtiS ai^l^SS 038^^ ^Xl UH^ 0a¥:7t SSSOl S^Q-. 

oimi. sBoi Ais oi5Sfe si4:2i ^xi bii^a easfe 4»£is asE^is gi see sip-. 

oiJ\M. ^xi bH4! a^a gas §ss g««aii. 4'Sis sstis eioieiaaif gss ^ss asEin ^xi am^ no\^ 

d2h #ss saafe 3101 b^as!8^cl■. 

£&. a^2i :?^^x^£!fe sxi bH^a mmm^ aoi ^^g^!s^Di. a^s s^ss sxfs sg tiiis8pi ?is» ^aa- 
Aiais utxife L-tie agfoi q^s. aaa heh, ma sgf, gui eg^ afe 4ixi sgfg :jfs 4- 9XQ. 

am ^M\mD\i s ^soii ifls ang HAI sjcis a|af sgHxi^Ei Pi&oiib. s g^&ss s^aoi 2ife Piioi^^ §4 31101^^011 ssaoi 

3II0IM a^g H»8fe 3||0|e bliaol PIB ^i^OH S^gOl S13, S gJSSS ^X| a^fl S! ^X| a^fifOll aaSIOi SJlfe SXI 2 
SH-Ste SXI bH*!0l 1^301 91Q. 3IB2I 4^¥0||fe 0|gg Sfe 3||0|S IfflefO! g^SIOI SiaCH, 3II0IM SSSfSI 4^¥0ilb £ 

x-iisol sag CM si2Di. ^iioisasf la^^moi oKMairii bHssi m^m ssisfe Qioia^. aioiaa^F asgoi si^w eisxiig ^^w? 
sa a^ K a^s gaigoi siHoi ysxiis ^¥wxi asa naisj a^s sssfe eiioia nii^yoi s^goi 91a. 2^2^21 
oiife Haiei a^ai} a^i^iss assoi siHoi sxi bnaa easoi ^73 ss^g sssfe m± a^oi gssoi aisoi, s^ois ais c 
sife st4i£i umm a§8ife ^xi uH^a 23^¥:3^ s^goi sia. 

oittH. 4'Eis as^s sxi BH^ ag¥fe adb a^3t esst sss ssat ^^¥Oll s^M 4' siHM, Qioia^3i- gsist S(Hife s=eoi 

nae. S¥e.^ aas #:i2£ ^01 s ^ssi ^aioiioii hai s^^i n ^lam ch8^oi @ srsoi ^8f^ pi^ somiAi s 

xi<!^g Dm x^:7^ §oi8i-?ii ^ais 4^ snsE.m 

E IS S S^S2| 3911 ^AlOIIOil S«§ HAI SXiS HfOf MSiXli^a PIB2! JHSfsios EAia HBilEOm. 
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SOI 2iI2, :Jj|0|e^(22)3J SXhShW OHM^^iri: §EH2] S^S ^°|o^te 0||0|EI<a(62)0| §^301 SICK ^^2\ m± S^OIIfe CIIOIEI 

2)M mtm um.?i sgsife st-t^ a^(82)oi m^sio] sihw, PiioiMd (22)31- ciioiei^(62)oi Mxm^ vsoiite :)iioie^(22)oii i 
£101 2ife 5II0IM a^{24). ciioiei^(62)o« Qsgoi gife 4:-!^ 3^(65) ffi s}4i a^(82)oii sagoi sife Eeiisj s^ceem SSSte ! 

SaiX|i!;H:»t SS£|01 SICK SES. 3tS gMTSSte A!S SS8}?II 01^21 ^Xl 2^^(26, 28)01 S^SOl SiHD). A|S «ga SI| S-: 
26. 28)e 2J3^oj g^oil gl-tfes gagOj JJlfe SXI a^(27)g #5K>i SSEIOl XiQ. WUIAI. SX| UK6!(26. 27, 28)S St:3 

^{Q2m mmao\ ^xi sifs s^ecf. a©, /.-iis gfsfssfe ais eisa. ssi :^xi nHd(26. 27. 28)011 gfeoi saaoi sife ^ 

S S£a(68)2J S{Oi£ AIS eiSM m± S2| ^X| BH^{26, 27. 28)S S^jsjog gj^gfe ^X| BHd ag¥(84):>F SasiOj 5Jia. 

Oieigt S ^@2| ^AlOilOII 0}s oHg a|Dt egHXI^^BI ?SO||AH. AHS SISS ^Xl HHa(26, 27, 28)S ^Xt UH^ 33 

4)» SoFOl AiS Q2£|0i SloHS ^Xl tJH^(26. 27, 28)# #3^01 SS£lfe ^Xt SH^g SldSr^Alli ^ Xi^. Ojef 

as:i: SHU «3s 4= sia. 

flEeh, S g^S°l ^AICWOII CUB =?50ilAlfe :)||0|e^c!{22) Sfe caO|E|fi(62)01 e^djgfe goQn o^i bH^sl(26, 27, 28). M5^(68) 

^xi am aa¥{84)e smoi uh^si b^s 4^ sia. 

dig SOI. A(A) ¥e(HIA| Q|0|E|a(62)0| QilSSiail ShB. C ¥S0|| aiO|X-|S SAtSI-OJ G||O|0d(62)a ^Xj S^iH(26. 28)g B^M 
. B ¥SOII BlIOIXiM SAFSFOi ^£|g asd{68)a ^Xi 3^^(26, 28)g B§^A|9|2. B C ¥S MOjSJ mmm D¥SS| ^X| ? 

^£!(26. 26)S Bm]m 0101 9^(62)011 SSiElfe Sf4^ SXI a^*!(26. 28)3} ^'BIS fi5^d(68)S ^2IA|9|E^ SO. 

Oils SOI. E(A) i?SO||Al :J|| 01 2^(22)01 S^siigsiCUl om, F ¥S0|| ai01X|# 5A^8^0| 7||0|M*!{22)3f ^Xl 2^^(26, 28) K ^X| I 
aa¥(84)« B^^A15II1 G SX! 5!^^(26, 28) ^' ^X| HHd a2¥(84)M B^A|?J, :>I10|S <M^:)F ^X| 2^^(26. 26) ^ 4'Bl 

es^{68)M gsFOj tho. oiaH, ^xi UH^ aa¥(84) OAM aEEid(68)efs omm ^-e s^q. 

01PIAI. =^e|S asa(68)a ^Xl BH^ e3S¥(84)fe MS. §SS gHS ad: S^(82) SEte ai0|Qis!(62)j» §SS 4- SI. 

Afs oe s«s sio. s srssj ^aioiioiiai ^xi mmze. 27. 28)s nommzzm sas #ss a^iaoi sisw. 

5^(68)g ciioiad{62)3F gsM §^£101 9X°{t\, mid aa¥(84)te s^(82)^^ sas sss aasioi sia. oioii 

01 ^fllSjos £ 2 S £E3g IhSoj-Ol ^SoPlS Sta. 

E 2fe S ©S2| Xill ^AIOIIOII »S ewg 3.M S«§ afs[ SEHxiiira Diesi EAIE^ UHXIE0I2. £ 3S H 20ilAl III- 

»at SHI- EAie aasEojci. 

ex-i. :3i©(io) ?ioii ^••^oifeCAi) a^^oi^ if3(Ai aiioy), seimqkmo) Efe ieis@!-s^iy(Mow) &s, 3M(cr), egsn 

§21 Efe ESX-IIS E]-§OI£! ?I10|H ^Xl bH^IsiOl SSEIOI SiP-. :)||OIS UH^S :?!■£ S^gSS MOI Slfe ^Al id^d Efe . 

Md(22) §1 ?IIO|e^(22)S| ^¥2! M?HXl:^S2l :)||0|e S^(24)# Sl^mW. 3IIO]e uh^S 31I0IM^{22)S| SOIl SSiEIOI SiOl 52! 
¥E|2| ^Al ^sISS ei?^ l^tOI 3||0|s^{22)o£ ggSfe 3||0|M KHES CH aS» 4= SIO, ^Xl MH^S 3EI21 3||0|e^(22)3| SSSP 

ssaol si^cH 4fssi a^oii ai^a^ ss seh tct?i2i a&g 2I¥S¥ei 2!:?h 'sk^ ^xi s^ia(26. 28) a mis. i 

S SaaOl 0IS21 ^Xl a^^(26. 28)g AiS aaSte ^Xl a^(27)S S&SCK SXI fiH6!(26. 27. 28)S si:^ a^{82)5l s 

01 sdi2i asb Mg fe^g s^Aj9i3i ?is sxi §gg sssfe sxi sfs:?!* ei-goi mm aoia. 

0|:7|A|, 5II0IM HH^(22. 24) S ^X| HH/!!(26, 27. 28)S eS^SS SSS 81XI&. OlSgOlU 6^g§oS S^H 4-E Sid- OIS 
S^8|-fe g^Otlfe *h X-li^OI sfs g§£ SSol-Il Ctm 9S O-S Sll, ^Sl m± a^es Al-ggfe ITOdndium zinc oxldi 

21 s}^oi sas BHfe 3ioi uf§-=!5h:k 2HU5^a. ai^si a:?i^os eisafe mb^m s.^^^] ^istoj iiHE¥fe \imB 
31 adb a^s ssei iioa ^jhi ssspi khsoiq. 

3II0IM mm22. 24) SI SXI HHeH(26, 27. 28) ?|0llfe ??4:(SINx) CI?IS Ol^Oia ?IIO|e §aar(30)0| S^IEIOI 3||0|e dHd(22. 2' 
«X| BHa(26. 27, 28)# §2 SiQ. 

?{iOIM Sae^oo) ?lOlfe 4=4:2t 3i(hydroQenated amorphous silicon) n}?|2! glESlS Oj^Oia Sl^EX-ll litie(40)OI S^JEIOI 

ffl. e^E^EII llHg!(40) flOllfe e!(P) sy^Sl nS HfeES ESSjOl Sife bISi! ?f:l; III^IS Oj^Oia XISS S^#{ohmic conta 

yer) mm £^ SZhS ]Blg(55, 56)01 S^SOI SlCf. 

Bie(55, 56) ^dlfe Mo Efe Mow ©g. Cr, Al Sfe Al S3, Ta 0}¥|2| Ea MSS OI¥Oia MeHX|:i:6|2I 4;>i S EBlie! 
(65. 66)01 g^aOi SiSOl. ?II01S aasf(30) &^¥OIIfe 4:^?; 3^(65)31- 33301 SISW. :?!! 01 ^^1 (22)31 31X15101 m±m S2I81 
Q|0!Elfi(62)0| MS gH^^S S«£10| SICK QIOIS H|ia(62, 65, 66)g C-il0IEia(62)2| &^ gOfl 331301 S!J¥S¥E|2| S|^ aSS 
QlOia BHES CH S&S 4- SIP-. ^IIOIS 330^(30) ^¥0llfe 01019 UH^(62. 65. 66)31 #ES gfBOj MS: OlSSJte 214: 

21 ^Xl a^^(26. 28)31- S^Sfe =^SIg H2E^d(68)0t g^E^SS SS£|0| SICK SOIIAI 33© HlSi- ^01 4'Sim SL2E{H& 

mm ^Xl bll^y 3S¥(84, E 1 SS)E QI0I9 aHa(62, 65. 66)31 g^Si: S^S 711 01 S SSaKSO) 4^¥0il §S1 4^ SICK 

01019 bll^(62, 65. 66) SI 4=eJS fiSa(68)E :?110|e BHa(22, 24) ^ ^Xl HH^(26. 27. 28)3t DlSi^l-XlS BSSES S^H 4'E Si: 

olssolu ^gsss aaa 4=e shq. §s. ois§ oi^ss saafe s^oiife © #s ^soi zjg g§s s^§u cia Qi 

i!3|2| ^^0! €@ SiiS e^E^ 3!0| U^g-Si^O-. 

01019 011^(62. 65. 66)31- ==^a|S SS^(68) S OlMdl 2|5H :31B|X|X| ^fe Si-Exll ItH§i{40) ^Ollfe aS^(72)0| ^^£101 Sl^ffl. MS 

2)s =£113 a^(66)g EaiLHfe 3^?a(7i)e :7ixi:n si^oi. e© Jiiojs ^aa,'-(3o)3i- mm sxi a^a(26. 28)s E£iuife m 
?s(74)g 7m:n. 9iQ. ssbj(72)s isa =Ft±Q ommn sims\ h:>\ §3 sss oi¥oi§ 4- Sici. 
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fiSa«72) flOllfe a^BT ea!Jlx^HS¥E| St^ m\ ^BSi SS E^M mM SPISS ^^Sfe S^{82)0| S^SOI SACK 

± a^(82)S ITOdndium tin oxide) £E^ IZOOndfum zinc oxide) II|'?i£J ^Sth EES g§S eteoiXjCH. ?S(71)S S8K)i Heiie! 
^(66)31 g£|2!.a3|2}o£ asgoi i^4J^ ijsg SBg^fea. SS^, as2|(72) 4!-¥0|)fe a^(82)3F ^S{74)- 

6K>i Ais eim^m oissfe sxi HHa(26, 27. 28)s ai gai^jos aasfe &^¥(BA)y[ s^eio] sjia. m\M m 
aha SOI. ^xi bHd aa¥(84)2h e^s ^j^aig ms^(68)oi asa|(72) #¥oii sss 4^ 9XQ. sa, a§s}(72)s 7II0IM nfl 

OIOIEI MBM =£jLHfe y\m 4 SlSDj, Ihib S^a SS!© SOilfe SofW :HIO|M iiHH S| C«0|E| IJHHM gfe . 

?IIO|E BHH Si QlOia BHHPf S^S -[^ 91Q. 

om. E 20^IA^ at msi aoi. ^Xl aBisJ(26. 27. 28)S m± S^(82)S| D\9JiZ\ VSmM ¥^gfe Sig XhB§hfe » i?FBet£S AhSS 
^ISH. a^{82)2J :3hSWE| ¥S0| ^Xl BH^2l(26. 27. 28)3} S^Hfe 3301 UF^^ISfCK SES, eijg HA| SxISl AlOfa^S :)H^3p| ? 

01 ewg sj|.g BHirsi'fe 310! esGil, oig 9i6f0j shiti a^(82)s 2A|£|3F ^^^B Af2,^goi 4" no[ aagoi sife sehm iJhs 
si^oi. Ai-ais cEfe agfsj Q&m: mmsi o)\=?¥ mmm :>m 91q. om?\\ sfs, saxi gs(fringe fieid)g sashoi sijs * 
» s& uHs's xisw. Phs Aioi:2fM spi ?i8ii/dfe 4eg uHsa Diiii a^oi sm°i s^: gei uk^i mo\ stfe aoi um^m 
e^sa UH$§ gpi mmn^ mm& o\± sj^si 3311 012121 aon/d a3(disciination)oiu g^^sis 3ES}(texiure)oi ^mm afE 

ote 3101 UHrsioHJl, 0IS& S^SI 2!|§ g^lfXKdlrector):?} Ol^fe 90E:3f SEIE^ ohfe 3!0| H^fe^siSKK OlffH, SSOIU Si 

& eijg s»oj uDgoii 2I3H saol ir^£ite g^oii. v^sife nBo\:)\ mm uh^(26. 27, 28)21 =?s.m Q&nm uym saq. 
. 194: a^(82)si aa=«i ojei Srii a^(82)j» ai-^ctfe ss s^ceaisi-ji as)oii ctg^e agf£i nMiis pi-s sio. 

s ^ssi 4!AioiioiiAife i^^uiQ •4»Eis Ms^{68) Efe HH^ &mm8A):}\ m&sio\ aixia. a«^2i st±m s^s 4-e sa 

OiiJIOllAlfe m± a^(82)2| XHS2j Oils 1T05 SSiSLK aAh§ 2!S SAI S^S& ES gSS AFSmoiE ^aSK 

0|£jS S SS°{ ^AldlOII we 2«g HAI e|B^ egHxi^iEl :7ie§ ;g|5ofe mmm CHSfCI ess ^SmOl ^JSilsjog ^ssp|; 

o. 

E 4a LHXI E 4d^ & STSSI ^11 ^A|0|(0|| (IfS SHg MAI MSyJI^^EI I'lesi JEIIS gf^S 3 S§ ^AiOfl (USi- EAISF B&i 

Q. 

E 4aOilA) fife dha SOI, :7ie(10)°l &^¥01l J^X^msi ES S§S siSom Ohi:aS OIS& Am sgog BBEiySIOI DIIOI.' 
^(22, 24)31- bH<a(26. 27, 28, E 2 ?f3E)m S^tm. 

OlOi. E4b(HIAH fife U|-2f aoi, ^±Slt SS S§S Oj^OiS ?||Oie S0S}(3O). 34:2I- SB BfE!^! MSS Ol^Oia 

35ii#{40). Esa bisa ^?4:2} SS ES^ #iis oi^ois xm^ a^s(50)a si-sf m^'^m o\m^o\ n^s. u\±^i 
;s& Mn sass e[£x-ii^(4o)j» □ #¥oii n&a §^s(50)§ aHay t^cj. 

0101, E 4C0IIAI fife ti[3i sol. 7HX1&§ :)mfe ES §§S Dh^3» OlSSt AhS S3SS JWEiyShOJ aiOIEj UBd(62, 

66. E 2 S-£)j2t ■^'yS fi3E'{d(68)g S^SCI-. 

0101. QlOia BH^si(62. 65, 66)SS Sfe JHS^ a^S{50)S M^mO\ S^Ss ^ ¥S(55. 56)ES 5 

SU. iri; g Eeil2i a^(65. 66) A|-0|2| &|-EXI1#(40}« EaiaCK 

0101, E 4doiiAi fife tiisi SOI. mm ¥tii:.^ i^m fl^ Efe ^di m^^m ^m^\o\ s.^m(j2)m sasm, fi^^K72)g jiioim saej 
jtf DhrdiBS olse MB ssss nHsastoi saie! a^(66) ^ii Hiid(26. 27. 28. e zmmm EBimfe ?a(7i, 7 

OjOi. E 2 ^ 3011 AI fife bl-21 SOI, fiSe^(72)o| #¥011 IZO Efe HOSi SS ¥S& ES S§S 2^^m2 ObdiiHS OIS& MB i 
BHEiysi-OI ^± a^(82)3} HX\ BHid a^¥(84)M g^SQK 

Se. 40H2I 0}:i:a» OlSoJOi e^af egaxiiiiQ S^Ste 351IS g^SSSfe 0J£| IJtXPI SiWLK SfUSI ^A|0|1M ^gam WSjJh 



E 5a LHXI E 5gfe S ^S£l 3911 ^AIOIIOII GiB SAI &3t|g e^st EgHxii^g Diesi H SS ^Aldl 0£| EAIS 

EOIQ. 

S!XI, E 5aO|| EAIS- Um SOI, ^21 ^AlOIISa MSohlHI PIS(10)2I ^¥0|| XlXi^SI ES e§!§ SjSSm BBSyShOl 7II0IM dll^(22, 1 
m SXl bHa(26, 27, 28, E 2SS)S @^§}a. 

am, E sbdiAi fife t)i-2i- SOI, mm 34.^ oi^oia ?iioih Me3e}(3o), e^E;^lS{40). gits(50)m st^ Pl&^ B^mm oigsFoi 

gafSh2. 0101 X]Xm2\ Ea SS-§hfe EaX|ie(60)M di:IH0S ©21 grass n mm a-gafe 1 Mtn LHXI 2 Mm2| 

3«S ES&O. 

n ^, OFiisa» sshoi asaf^i sum ssAta e^sfoi e sboii eais tiist soi. i^s•a^ i!Hi!(ii2, ii4)g s^sa. oioh, s-sbi- 1 

12, 114) gdlAI etS4-HeHX|:i:a£| XH^¥{C), ^ 3^(65)21 EB1I2I 3^(66) A|0|0|| 9IXI& :^||1 ¥M(114)S QlOia aHa¥ K 4=c 
fi^^¥0|| CHgSI-fe A ¥g, ^ 01019 BHa(62. 65, 66)3} =4EL!§ fiS<H(68)0l g^S ¥S01I ?l^l& »I2 ¥S(112)fiC|- ¥»ll?h 2f?|| £| 
SKJl, :?|E|- ¥^(8)21 g-S-sfg I-IITI&a. Ol IIII, ai^¥(C)0|| yO} Sife ili!-aKl14)2| ^»i|2} A ¥^011 y-Oh Sife iJ-©B|(112)2| ^ 
SI BIfe 3^011 SSOIIAISI £21011 mSi QMJII 8>0)0t 8>£|, Jigil ¥S(114)S1 ^3IIS X1I2 ¥S(112)2| ¥31121 1/2 0|Si-S 

3*01 OI^SISFCK 

0121 SOI, ?i5tioii m^\ sfset2i ^jHis &£i8}fe g^ass 0I5.-1 :?}xpi 9im siam, a s^2| gi ^j^^m s§6p| ^istoi 

i cm SEH2I BHSS m^B\7\lJt tt^saj-g A}SE!-a. 

I 
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^gsfg oigefe gi?oiite o^;i:as ^iz^g on ¥3tgg ssspi fistoi ¥a§a :7^;ctte o\mm:H^ ^Tsi:}i as eiars ( 

m 4= aict-. 

umoi Rife ¥So«Aife »si zMm\ ^SHS i>s»gs saisxi as ^ehoih. jchgafo^ p^sla ^soiiAife nsxpt ihsi ^ 
jgji a^feCK 0101 ^4^6^s. swsoi mms\x\ dts ¥^e^oi yji, §ijoi ^:hi sAhs g& ¥soiite saoii s§i sAha^c 
s ¥saa gjg ^B)i2i ifsq-oi =^ 21a. 01 m. aiz^m sha mjimoi S5H£I°m 3s:hi sxi 2ts.m mot &a. 

oias sjs ¥121 ii-sa«ii4)s es^ oi¥oia ifsei.s olS5^ii ^01 sasi ^21-4^ =4- site ¥S3U ssoi aasi 

3f» gtfe ¥S2S U¥iois «^35!ei o^>las ta^} cig a^^su ass^Ai5i i,^ga^oi swehxi affe ¥sss s^satsj g,^- 

0101. SfSef BiadU) g| 3 St¥£l a|S, = £aaiS(60), gZf®(50) B^£X-||g(40)01l CHa S^t-HIf. 0|([H. A ¥^OIIte QIIOI 

BH^a 4-a§ MSid SI n s^¥sl s^eoi qchs aof sin. fliy¥(c}oiite a^aaige^ ao^ sioiot sun. uchxi ¥S(B)oiite ?i2i 33h i 
, 50. 40)01 a¥ xii:?isoi :)noie sasj-oooi saiuof &a, 

e^x^, £ 5C0II EAigt asig, ¥S(b)2| taaoi sife ss jii»(60)e xiiPimoi n 6h¥£i S2^#(50)s icSAiaa. 01 aisoiiAHfe 

Ai ss}fe 3101 gch. nsm. a^^i ^a^si sas^iigceoag ^^mii ssai 1^(112. ii4)s ^a^gxi srfe sag ^^i:?^ oi3i# 
s sj^af i[H@(ii2. ii4)E ejfli &|2,i-«gfe sasKJiiAi 4» gici-. 01 g^oiite ^^zfoj gi^acj ¥S(i 14)21 ^j/im ^a^ii < 
oi sfSoiiAi ^11 ¥3(114)01 ]gi:7{goi ^y¥(c)oii/ci £s^i#(6o)oi Esiute &IOI iSPixi ersa^ sa. 

Eais(60)oi Mo ste Mow Ai £Ete Ai ms, Ta m oiJ= smej 3^oiite <5^2roiu <y2|- g 0)1= aoiEi-E iJifesm. z 

a CrS 2iM gfSHSte g 39I?I£IXI KHSOIl £a39IS(60)0l CrOiam i^^Qim OlSofte SIOI ESfllS(60)0| Ct2 
&\ AJ2to| g^oilte ^2[fi!!OS CeNHOag AtgtSf 4^ 2*3. £3391^(60)01 MoU MoWai 3^ M^S\ 3^2| :>|3tiSte CF42J HCI2 
S 3iaiU CF42J OaSI se A^SS 4" 2l£0| *Xh2| gi? S»Q[0|| CHS ^a^BIE :>12| HI*Sm. 

omn m^. £ 5coii uatH 5l5^^g. »i^¥(c) ^ a¥S2i s.^mm. m ±±/e.s\&s Ea«i nHi!(67)3f M^as £ax^l iiHe{ 
Eioi :7i& ¥a(B)2i Eaxys(60)s a¥ M^i&oi n m^si m^misom =eiyo. oiiih as saxii uHSCe?. 68)s ^ =e 
a^(65, 66)01 SBI3XI 33 sagoj Site ss xiifiism eioiei dHa(62. es. 66) » 4-bi§ a£a(68)2i sehsf sasm. stm 2!^ 

2|-g AhSS 3«? a»Bt JlBi!(112, 114)E Oitz gE2| s^MS. M^^Q. 

0101. E 5dOII EAIgl U^2^ ^01. ¥S(B)2| icSS S21S(50) a 3 SJ¥2| SlE3^ie(40)e Sf®a,^2| ¥S(114)3F ^1 = 

SAIdl J3l?l&a. Ot (EH2I <!Ma|-e gJSai JIHi!(112. 114)3} §^#(50) 91 e^EX^lS(40)(e^E3^l#j^^ ^2} filBI^OI :?12| • 

)oi sAioii M^situ yiom sasioo)^ M^s\n ate ^asKMi/n astojot snn. ^si agar i[Hm{ii2. uAm mznmwm chs * 
tiD[ 3121 s^e sass ^^^5fe 3101 uF^sism. dig SOI. sfeJk HCI2I o\%m. sFe^j 02 21 gih :)i35-iis M§ma :>12| Si 

¥BIIS ¥ Sfg 4» 2ia. Sf®s| lIHg!(112. 114)3} aE39IS(40)01l CHS i^aj-dPt SSSl 3^ XIII ¥S(114)2| ¥lte etE35||S(4 

sas(50)2i ¥Dii» 3ia irrnu nsia sfo^ot ei-o, 

oig^ii stffi. E sdoii u&yf H}a aoi. flig¥(c)2i Jill ¥S(ii4)0! 3gi?igo{ i!i:^i/Eeiie!§ Esai iBia(67)oi ¥S(b) 
ea^(50) ^ &^E?:^lS(40)o| X1I31S01 n 5i-¥2i :)iiois aaBt(30)oi Eaiwci-. mm. a ¥S2| M2 ¥S(ii2) ^ai &jaj-£iHs ^md[ 
oiaa. Eti, 01 B3}ioiiAi e^Exii iiHe(4o)oi aaacK 

0\0\ OH^(ashino)^ S6I01 XHa¥(C)2| 4:>i/=2|ie!g ESXIi fflii(57) SSOII y-OI- Site KITHUig fllTlt^CK 

a§. £ 5eOI| EAIel b^Sf aO| fl|y¥(C)21 ±t!^/B2\mm £2391 lIHe(67) Si 3 6}¥2l :4:>r/Eeiie!S IIHi!(50)S^2{-S}Oi m 

Q, 01 (Qj. ^afS 4:iS:/£ai8JS ESSI ]iH@(67)a BHiKSO) S¥Otl CHSJOf a^ ^^arsjas aa© ^-E sasffl, 4::6i/£aie!§ : 

m mm67m cHSHMte ^j^t^s, m^m mmsom a\mM^ ?m mm 4^£ sio. a7;h2i rt^/Eansim esxii ih 
7)3} gas iiiie(5o)2i -aeibp} s sa6}oi!AH M^m amte sioi omsisfoi. oite ^mp[ sxi 3g ggg ^: 
0JBIS5I »m¥(c)oii ate ehESi nHa(40)2i ¥Jiiig sam:?^} ^xt bjiji oBSoia. one sa. sPeH^ O221 ^ijgig A}g8}oi 4:^=/! 
as Ea«i jiHg!{67)e ^stsfc as m 4^ 2ia. i!2t3} a^i ^^^g asot sfe ^xf2i g^oiite m^si^ 4:i!i/£5iia§ s 
ai jiHa(67)2i ^as ^a^axia, a<i^ ^'^rate gas ddscsos 17^21 iiatEixi atsss si^ss asoiacK §a# bhscso) 

e!-£39l fflg!(40)g M3Jr^ m A}S§fte Dilute &0||AI aSSl CF42} HCI2I UI^IU CF4^ OgSI M 4* SISC 

FiSJt Ozg Ai-ssm a^ei ¥»iis e^Exii iHi!(40)M aa 4* sta. om. e isbou eais 3S^§ e^Esi jbi@(4o)2| g¥?t fli:Hiaoi ^ 

j[ x^OI-§ 4=E SiODI S^at DKasi J^|2 ^S(112)E OlttH 01i= ^£21 ¥BIIS ^^atSQ. 01111121 ^Z^g 5||0IM Saa«30)0t ^>!^^£|Xt ' 
Sa°^ S8}010^ o}D|. X1I2 ¥S(112)0| A!^^£|0| H 5}¥2I C||0|E| UBa(62. 65. 66) Si -^aiS fiSd(68)0| EaUte SOI StES} gj-? 
niieOI 3101 b}g2!&S MgOlQ}. 

oigiHi 5}a, ±^ a^(65)3} £aia a^(66)oi sejaa/d taioia uHd(62. 65, 66) ^ '^zm fis^(68)3i- n 8i-¥2i mmm nmss, 

58)01 

DixiQjss A¥Soii ^0} site SI2 ¥S(ii2)e ^i>isicK D.^^^, M2 ¥S(ii2)2i ^i>ite aia¥(c) i!i:i:/Eeiiag Eaai fflie 
g fli:>is ^ 3 a2i ga# nHe(50)g fli3i8}:»i aoii oi^oi^ 4»e sid. 

sioiiAi ^se ^xim. M^ijH a<y ^^atg acHs stTiu a^ ^^^^rae Aigm 4- sick #^x}£| g^oiite ti ewsi M^^m Mmt 
s g§oi um^ as8i-xia. asi-s sag st:3Pi- oiac}. aa. axt2i s^oiite sag ^^Pt uia^ -h^u ssoi ^xk 
s}oi a:7iss §01 siQ. 



— WIPS PlVlew 3. 

012^ aOI oJOl'QIOIEI aHd(62. 65. 66) K ^'Blg MSdl(68)M S^Sh ^, E 5fO|| HA|g} W£|- g^OI mm CVD gfasS gs}6}0 

sa^{70)g SaSC^. 0101. 3II0IM SaBt(30)j» 9JW BHEiySJO) =5112! 2^(66)3^ SXI UHa(26. 27. 28)S HaiUfe ?S(71. 7 

Oma^SS. £ 5gO||AI Sfe OhS* SOI, SOII/H gg© SOI ITO SEfe IZO» gSfsjji D^:A.3s AFSSfOj <f^a^5f0| Eeil21 3^(66)3 

SEite Si s^(82)s saea. oinH. mm ?9(74m mmo\ ms. oigsfe a4:2i ^xi uh^s siji^ss agste sxi uHd a^-' 
)• sasa. 

ois?ii 8he smsj ot>:3M ois» Ahs ^42^ cuoia iBid(62. es. earn m^m mmss. se) si bjejsii iiHe(40)s sjhi s^- 
s^oi ^is msm m& 4° sia. 

OIB^a- g^CHIte, E 2 S E 321 ?S2|- aM^Jj S^EjRlie(40) a XIS« S^S(55. 56)S QjOjEI UHil(62. 65, 66)£| 2gfS lEI-ai- S^Sl 
i OIIIH. OIIOIH bH^(62, 65, 66m S^^S ]j8S(55, 56)S gg® LHSSS S^EIDJ. :4::i: S^(65m ESIISJ 3^(66) A^O|S| JBS^M :gr 
: 'SiS.XW IIHi!(40)e QlOia mmeZ, 65, 66) SI sag IIH1!(55. 56)31- Sa& DBeSS SSaO. SS ^WiS fflS<s!(68)2| 8h¥0||E BT' 

oiaa s grs£i ^aioiioii ^xi un<!d :JFxife esis hai sxig mmn^^m uiea ymjEi g^/^ctwisted nemati 

ode), Efe ^•s! dH© g^<^ (vertical align mode)0ll A^§gffl, ESM S£8tOj aSEOI CH8J01 SSSPIS SCf. 
E6S S g?S£| Jill ^AIOIIOII mm SAI Sf^lS e|s| egjXIiiiEl 3I©°| ?5ES EAISh SISEOIQ. 

E 60UA1 fife bhSf aOI. SSSS O^SI :J||0jM^5!{22)01 g^ElOi Sill. 311 01 6^1(22)3} SXI-ShOI OHS^i!i SE||°J S^S § 

fe 01019^(62)01 ssaol gia. aja^oi aaioiife 511 01 M*i (22) oil aasol sife ^1101= s^(24). 01 01 at! (62) (^1 eaaoi aife 

a^(65) gJ £!^{82)(M| aS£|0| Slfe EQie! S^(66)^ SsTSfe a^a^ Mg!iXli^a(TFT):?l' S^SEIOI SIW. ESh. 2^^9\ m± 

m± a^(82)3f ^xi a^i!(26. zem sbhs. sum ^xi g^g i^txit f^xi ^s?i(Cm) si m± a^(82)3i- gs a^(EAi5txi ats: 
g?BXfs stM s»g s^s phxifc 9!|§ ^s^kclc ):'^ s^aoi aia. se. aiis gfgfogfe ais eias asi ^xi uHd(26, 27. j 
a:?|2|o£ aasfe ^xi bha e!a¥(84)p^ aaaoi hp-. o{:>!A). sxi una a2^(84)te a^arsj a^oii muscH sici-. 

Ais aiss}:)ii sgiff iJisoii g^goi :ji2) sssmi s^sioi eiig gxm ^gste ?s gf^si ^iig sai §5ci§ sfs^ egH 
a :?isoiiE sjoiE Ais oisoi-fe s^^£| sxi ^ai^isj s exi-g api^jog ass^^ np^a ^xi aa^s sair 4^ si°di. e 
s 8g ss8^o| ?xiiai2s asspis so. 

£ 7S S gJSSj fl|2 ^AIOIIOII (US ffljg HAI SXIS a^sf egjjqiia IJISSl EAia b||XIEOI2. E 8S E 70yA| Vlli-Vni' 

SB© BBEOia 

E 7 S E 80IIAI Sfe bl-SI' &01. :3ie(10) ?IOil :?II0|M * S5 BH^OI m^ao\ SiO. :HI0!M UH<!s!g gtSHS lOi 2ite 
Ah as.^ Efe 3||0|Md(22), :HI0|e^(22)£| gjipej sjoj egHXI^asi :HI0|e a^(24) SI ?IIO|M<!d(22)£| SOII SSgOl SIOI S1|¥S^ 
^AF ^SS ejPI- gtO[ 3ilOIMd(22)ES aSSffe 5II0IM 1IHE(25)S SSSQ. SS UH*!S ndiH 3II0IS4!(22)3J gS8^?il OlSES 

aoj 5yfe a^^d(23. 29) * aiis gf&Es sssioi §s a^ a^<y(23, 29)011 aasioi sufe a^{2i)e sg&cf. mm a 

(23, 29)S SF^ a^id(63, 69)3f gSEIOI Sti:2| aSF Mg fe^S S^AIJPI ^X| B^m S^8te ^Xl SiaiJiS S^gOi 

PI sNeaoia. 

31101= dH^d(22, 24. 25) Si SS llHd(23. 21. 29) 9IOIIfc SSI ^?i(SINx) OAS OI^OJS 3II0IM il0S!K3O)O| S^goj 31101= HHfi!(2; 
. 25) SI SXI UH6!(21. 23. 29)§ aH SiQ. 

3II0IM Meia^OO) flOllfe ti\mm 9?4i(hydrogenated amorphous silicon) DJ^SI efEfllM 0l¥0ia B}E»| 1^(40)01 g^£|Oi 

D1. BZM mm40) flOilfe eJ(P) W^ISI nS S^gSH^ES ESiEIOI gife dlSg.-JTiii d^S. 0\mo\B Xl&a S^mohmicconta 
yer) JWe Ete gZ^S liHl!(55. 56)0| g^igoi SIW. 0|?|A|. g»E3^IS(40)S iai0iad(62)e lUSt AIS gtSSS SSJgOl SiEt 

oiad(62)a 3«oi=d(22)oi jii»ste ^soiife Qs ¥sso ^311 s^sioi aioiad(62)2i sictsec*. 

IIHe(55, 56) ?|01|fe egjXI^aSl S| ESie! 2^(65, 66)0] 2j-2| g^goi aiEffl. 3)|0IM S0ei-(3O) #^01lfe iliri: 2 
5)31- aa£|01 aiEDj, 3U0|Sd(22)3i- jilXhSIOj SsSsM S£|8|'te Q|0iad(62)0| MS SSSOl XiQ. QIOIB HHd(62, 65, 66) 

oi9d(62)2i soil agaoi 2i¥S¥a2i dsg ei:'fg»fe cuoia flHE(64)s as&a. esf. 3i!oie saofoo) #¥oiife 3j 

gES "JOI a^d{23, 29)31- ggEjOl ^Xl §9^ S^Sfe Shib a^d(63, 69)^ Si^ a^d(63, 69)3t 33301 giEffl gg 

2i)3h gxm ?SoPi ^oH 3ie(io)oii >i°i ssg.^ a3i§g sasfe a± a^(6i)e ssshfe s-rt hh^oi s^sioi sieh. a: 

d(61. 63. 69)^ EeiieJ a^(66)3h aPi^lss a^ElO] sick E&. 3II0IM gsa|(30) #¥0|fe CHIOia UHd(62. 64, 65. 66)3^ s^s 

Es &BOI Ais olsste Sib 12J eisgj a^a(23, 29)3t s^ste asd(68)oi Alls g}§Es sasioi SlCh.. gJOIIAI 

& b|2f aoi JRiXI HHd aS¥(84, E 1 &S)£ HlOia HHd(62. 64. 65, 66)31- §gS 3||0IM SSBtOO) ^¥Oil S«l 

dlOia bHd(62, 64, 65, 66)31- a2Sd(68) SI Oieoll 2|bH 3hBlXIX| ^fe fitEx-ll iIHll(40) ?|0||fe Maei-{72)0| g^SIOi SIEW, . 

aK72)S 3il0IS §aet(30)3t S»ll SS a^d(23, 29)g 2,^21 E£-|mfe ?a(74). 3||0|e JIHE(25) SI QlOia ]1HE(64)S ESILBfe 
?S(75. 78) Si SI0iad(62)g ESIUIfe 9^ ^9(76)^ 3^X12 91Q. 

fisa,K72) ?IO||fe §^ ?S(76)S gShOI ai0|Bd(62)3F 2!^ g SSiEIOI Slfe fiS CHI0iad(80) g| 3^ ?S(78)# S8h0| CHIOia II 
64)2} asaOl SJife MS QlOia Ii||E(88)# SlfSJfe M5 C-II0I9 UHdOl ^^31- ES MSS SSaOl MSt^H72) ^( 

?S(75)S ^SfOl 3II0IM ]IHE(25)2} 28901 Slfe MS 3||0|M a^(85)0| §^£101 SiEH. ?S(74)S gehOl AIS 21^81-: 
SSte SF4:2| S'XI UHd(21. 23, 29)m a3|2! SE|2!0£ ag8te bHd aa¥(84)3l- SSSOl giW. 013|Ai. ffiS dlOIH BHd 
88) SI as 3II0IJE IIHE(85)fe ffl|E¥2| idm^m IT^AISPI ^8H ITO Efe IZO g3h ES §ilS S^lf 4»E SJIQ. 

i oiae s ^ssi ^582 ^aioiioo me hai sws e^av sgMxi^-Ei piehsi gf^o| chvss mm ^aioboii ajg tjis g^aai ssi 
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BiJi^, §S bHd(21. 23. 29)S Di\om UH6!(22, 24. 25)I!f mM S^otffl. Sib bHa(61, 63. 69)S Q|0|E| lIH^a(62. 64. 65, 66)3^ SJU 
8h3. fiSSt(72)S| ^^011 as QIOIEl HH^(80. 85, 88)S S^SO. 

E 9fe S S?S£| 7312 ^AlOjlOII 0}^ S^S HAI H|af eaxii^a Piesi ^SS SISEOIO. 

E 9oiiA< sfe aoi, cH^e°i ?2Efe E em mmn\Q. 

mm, sxi sfauKCst) ^ aig ^s^kclc )s! g^Bx^^^ mmea. 69m ss Hfld(23. 29)011 aasKH 31a. 

4= 2i(H, as:^: sa 5^ sag s\±mm 4- sia. ses, sxi aa^? sEfe ^ais asas ^oi noma sEfe aioie^dsi e 

(57) a¥2l Sfl 

ii g?»2S a^goi site 3||0|ea# SSSI-fe pkoim HHa. 

^171 iTIIOlM UHtiSf §&!<30| B^SFBt. S grSF^S S^<aoi St^ QIOIEI^S S&Sh^ CHIOIEI UHti. 

^imoiiAt. 

3. 

^xi UK^ #:7| sf:£: s^sf shs g^sioi siisi sai mxts sesxi>:Ei 3i&. 

;9l2^b||A|. 

^Ul ^'BIS M56!S 6^:71 aiOIEI m^M SSS SSSOI Xlfe Sljg hai SXIS e^et EgHxi^iEl . 

m=?& 5. 

^119011 Al. 

it7\ 5¥xi aH^3^ 4f:>i :hioim uh^s sas sss ssekh sife hai H^Ht MgHxiris Pia. 
6. 

xiimoiiAi. 

#31 ^xi #31 s^2i 3^sx^^l ¥sa sagoi 5afe sij^ hai axis otof MgHxi>:a 31a. 
x-itmoiiAi. 

#31 B^B 9!!§ SX^g S» HHSsPt ?I8H sj^ifQ AhaTSOl 4» 3H3F 33301 Site 3EU £te M^m SEte gU agf21 

& SEH2I 3H?¥ BHSM 3^X|te Shq SA| SSIS e^et egHxi:^.^ 

S¥S 8. 
3IB, 

#31 3lffi ?|OII S#i30l SiSOJ. 3hS &^2S mOi ^At SSIEIte 3|0|eaj» #31 3|101Md01l asaoi Site 3B0IS S^g Sg 

te 3II01M UH^. 

#31 3IB ?ioii s#Eioi S12W, 3^s sufss SOI Site ^xi #31 sxi a^aoii aaaol site sxi s^g sssfe ^xi u 

#3! 3II0IS OH^ SS #31 ^X| UM^M S3> Site 3II0IM §39^. 

#3! 3II0IS aas^ ^on s#aoi sisw, asEsis oi^wa s!-e»is. 
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